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(54)Title: REMEDY FOR ERECTION FAILURE COMPRISING FUSED PYR1DAZINE COMPOUND 



(57) Abstract 

A remedy for erection failure containing 
as the active ingredient a fused pyridazine 
compound represented by general formula (I) 
or a pharmacologically acceptable salts thereof, 
wherein ring C represents an aromatic five- or 
six-membered ring which may bear 
hetcroatom(s); n represents an integer of 1 to 4; 
R 1 represents hydrogen, halogeno, cyano, etc.; 
A represents hydrogen, halogeno, optionally 
substituted amino, etc.; X represents -N= etc.; 
and Y represents -CO-, optionally substituted 
amino, etc. 
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1984^, A*7T> (Bowman) ih*^ : E>K (Drummond) «7 
«fcfcfr»T, jg&«frlM £ D y £ GMP 7 * X 7 * yI7f 5— feTS**, 
M4B22948 (If 7* U ±X h ) + U y 2GMP£J||jQ U 

CltSrS^Lfc (Cyclic GMP mediates neurogenic relaxation in the b 
ovine retractor penis muscle, Br. J. Pharmacol., 81., 665-674, 1984) . 

SRS^IftftOfliiafPfflKl^^Taft^ffiJfcViTfTfcn*: (Int. J. 
Impotence Res. , 4, 85-93, 1992; J. Urol., 147, 1650-1655, 1992 ; N. 
Engl. J. Med. . _326, 90-94, 1992) . U*»U Z tl £ 3£-C&/8 $ tlT 

^. 

•^CIT, ttft&ftO&ft. WO 9 6/0 5 1 7 6 fcBB*3*lTV>*a 
( I ) tSt«^tJ l J^>»ft^ft!{«1r'f * U y *GMP©$HS»*T*4 
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S5r^LTViTt>«t^(£)K7^^;US, fi&g£WLTV>Tt><i;^{£®7;i/ 
3*->S, B&aSrWLT^T feckHS^ DT^+^S, v7/ 
1, 5£-NR*R 3 (5£<K R 2 *3j;(^R 3 «|n|-^fc«IBS/<c-pT7K^I^^. 

«fc 7 u - ^ 7 ^ Sr ^ l t ^ t t> cb ^ ^\7" o j u 

7;i/*;Pg£;fi*T§. R 2 iR 3 «i^^bT^5^^^i:-^fc^ 

i^nsg, S-O-R 9 (5£*, R 9 «7K^Ji^, ©&S£*rLT^Tt>£ 
^&®.7 )V*)V&, 7i/)V&. g&g£WbT^Tfc£^7 U-;P7;Wl/ 
©&S£WLT^Tfc£t^xP7U-;i'7;l'4 i ;Ug£&i*T£. ) T 

zk£*1-5J|» ft 
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(0). 

S R" 

fctt 1 - 2 (DSS$rit*-rS. ) TS$n*»» ««SttTl»TfcJ:^#^ 

Ait, &mm?. Aoy>«f, ^-nr 4 r s (5S«k R^«t^R 5 «[^ 

7->JPS, B»££WLT^Tfe«J:V»7U-JU7;i>*;ua, mmmzGLT 
lr»T J: HAfo 7 'J - ^7;p^ *t»t*. R 4 <hR s tei£<&b 

&g£*TLT^Tfc«fc^. ) Ti^n^S, B*2t££XT^Tt>J:^7y 
-JUS, LT^Tfc«fc^A^P7 U-JUg, IMSf LT^T 

t>«k^7 'J — ;u7;p^;i/S, Mi*ti/Tn t>«fc^'\<rP7 u-;u7^+ 
$7;u*;ug, B&g£WbT^Tfccfcv>7iJ-^7;u*;ug, ®&g£*r 

UTV»Tt>«fc^xD7U-;U7;i'*;i'*fc*irr*. ) TSStt**, s 

Ytt, a- co-T^sttssxaa- c (b) = [^^, Bitfrmm?. 
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gfc^LTl^TfcJ;^. ) Ti^nSl, 5S-0-R' 2 (5**, R 12 HtK 

R ,3 tt7K^H^, K&S*WLT^Tt>«fcV»e«7;W*;i'£. 7->;pg, 

AxD7U-;P7^^;i/SS:ic^-rs. ) TTK^nss, gM^tiT 

HTfc<kV>7 'J -JUS, ©&a£WbT^Tt><fc^'\xD7 B 
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Tt>ck^^«s»5*fctt6*aittt. ^>i?>^ eu^>si, tf5^>m, 

±E-«a (i) ti^ns^i©^^, R 1 , R'\ R'\ R 2 . R 3 , 

R\ R 5 , R\ R', R 8 » R\ R l \ R l \ R l2 &J;tfR 13 t::<^£>tl.g>H 

;k -fyyotrjK n-T^K -fy^, i -^?j^d tr;k ter 

;Wfc££it*U liStlt -HdS, 75/1. ->7/S, 7 

R \ R ,a *3«t^R ,b O^^(Dfi«IS^LT^T ! t>«fc^i£IS7;Un^-> 
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Sfc. IHS^it - hog, 75/1, y7;S ( 7-fe^;US, 

R \ R"*«J:r;R lb 0)l801ii$tlTHTfcJ;^yi'P7MJl' 

t\$*mm. zhns. 7$;s, yy/i. y-t^jps. ^>y-ou«fc 

R 2 , R\ R 4 , R 8 , R\ R 8 , R 9 , R'°, R 12 43<tt^R l3 ©^||(C^J 

«*.tf*;i/5;p*, 7-fe3\fcS, T'd t!*x;p*, 7^u;pg, /tuu;m. 

£. -f V X □ ^ J -i E CAf D 7 □ -Y £ *m \i%> z. t HfiH * * . 
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£& E &m if Z> Z t £ £ . 
a * «k # b © £ a <2 11 jft £ * # L T H T t> ct H 7 U - ;i> £ I Z & Z> 7 1 ) - 

^SttifOttftT^^ + S/S. 7v*BH t , JfijRISC^, ftfcETP, 3«7*fi 

(c4otj-^^7 L D7 >j-^itt, ssisiBf^, v&nm?* nm^i-frE* i « 

u;k <f 5^yu;k tf^./y;k t>j5^, tr^^^;p, ^ 

xx;k tf^x;k <fy?7i/u;k -rv*u-7u;k 7?ifx;k ^>v* 

^x - ;k 7U;k -f > K »J Jk -f > F U y-Jk -f V -Y > K u ;k ^ > V* 

^>VW 5^/UJk *^7U;l/&££^tf5;i<h#T#5. 
MfC. Jl<D«^©g^Si:«, tK&S, xho£, 7S;«. i/7/S, 7 

»7;i/n*->£, 7y3RBf, B^lf/jii'CAD 

R 'W^lC&ttS-NR'R 3 . AOJ^SHlfctt^-NR'R 5 . fccfctfB 

tckU. J tit, R 2 £J;tfR\ R'fc.ktfR 5 , ££teR 7 *5<fctf R 8 rt<, 
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£&#f:LV>«ifea£UTM:* *&g, fc Kn^^^g. t Hd^v' 

R 2 , R 3 , R\ R s , R\ R\ R\ R\ R'\ R'\ R ,3 &£tfY<D 
JliC^enSIM^f LTliTfciUJU -)V7 )l*)im\Z&^X7 'J 
7iIJk l-:*"?^, 2 -±7?)^ 7>Y : 7 J t~)Vt£E<D 
3?#S!a»&R££*lsa£&j6#-r*. Xd©^£©7;U*;U<>:«±SEi£i&7 

xhng, v7/s, 7-fe^g, ^>y-r;us& £©7 

;* K*->g. x h + '>»«ci!©««7;p34 i ^*, y^mm^. t&mm?* 

R\ R\ R\ R\ R\ R\ R\ R\ R'\ R 1 2 , R 13 £«J;tfYC!) 
£ & (C 6 tl 5 il&g £ =£ L T U T t> ck ^ 's 7- a 7 V - )V 7 )V * ;Ug \Z & ^ 

;k <5^!/'j;k t:57'j;u, e^s^ eu$yjk tr^^jk ^x 
^x-;i,, 7'j;i/, -f>h*u;k -f>HUy-;k -fvf>h*u;k ^> 



9 



WO 98/07430 



PCT/JP97/02785 



^^t'oiiT^n+^i, y^mm^F, mmm?> &mm=r-. 

mfelrtj: i'OAD f y . fttt * JIT 1>T «fc V> # 4- £ * 

r 1 » r i \ R ,b . R 12 , R ,3 *«tt;R i4 ©^^fc^ensADy>jK^ 

**«^, A* HHP, 3^*flC^ttf&**r*. 
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b, r 1 \ r»\ R ,5 *«tr;R ie tttifi2SrS^-r5. ) 

Urt^-S-tCck 9<£ffiT34§-&te, 5tfg-100mg, ffiL<ttlO-l, 
0 0 0 u g£, ifl OttJfl-Tfcfc'&W;. l-l.OOOmg, * 

Ktt5-100mg41l»«. 

0 5 1 7 6 K:B3*SttT^*. 
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^> hA*;Pt*^-;P (50mg/kg) O&Mrt&^-Kck D*#LfcB* 

efi*5i (i53kg) ct vmrnzmtisv. (*<j2o xi. 

5X1. 5mm) Sf^fiLfc. :©I**3 7r©^l/^7A> < tf5'f 
(S«li8S : 5 OmM) K«fc Sfc8££**l;:«fc*ifci*£ 2 @ < 9 il Lfc. 

7i-i/7 u (mifemm ioum) £J:»3**£jki8u 

JR«t#£?£L/c£c:3T4 - (3-0OD-4-* h*j"O$>Jl0 75/ 
-6-y7;-l - (4 - t HD + ^tMU y; ) 7*5 5>>tfU*tt (£4T 
ft^ftAiHi) £^«&1 nMii^l 0 0 tfMtaSi^lCl 0{g&it 

<fc£toA®JR*K:*rr* 5 0 X%tt&g&$ti>fc. 6 0iJW^*Oigmj: Off 
fcttfctttt, 4. 47/iM (9 5 Kffi£l6J|l 1. 88-10. 6/iM) T 
& -o 7c o 
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*1 



\Li CD -iyj r\ 15t tx. 


2>h teg 


8 
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(liM) 


(%) 




0.01 


17.4 ± 


1.4 
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28.1 ± 


5.1 
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40.8 ± 


10.4 


10.0 


61.4 ± 


5.1 


100.0 


90.6 ± 


1.6 



4- (3-^aa-4-^ h^->^>v;p) 7ay-6-->7/-i- 
(4 - fc Fa*->bf^'J vV ) 7*7S?>jgtt«[ 

6-y7;-2, 3-vhKP-l. 4-7^7y>vt>6 9 

S'&ffcU >4 o om i >M yyo t^x^i^s > 7 5m 1 £jn 
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£ LT6 6 gmZtltz. 'H-NMR(400MHz. CDCI a) <5 : 8. 24 (1H. dd. J=8. 5. 
1.5Hz). 8, 47(1H. dd. J=8. 5. 1.0Hz), 8. 68(IH. dd. J = l. 5. 1. OHz) 
6 -~>7 y - 1 , 4-y^DD7^7y>66. 2gi3-^OD-4- 
* h + y^>y;|/7 5> 92g*f h7kFD77>120 Oml IzMML, 

h ux^;u'7s >2 somi 6 mmmmmmvtc. ^mvtcm^m 

U- (h;i/X> :f h5tFD77>=10 : 1) t:: J; 9 *£$S! U 1 - 0 
DO- 4- (3 QD-4 75y-6--/7/7^ 
5-^>*iKitfetS*i:LT5 9 gf»fc. Bfi,6 213. 0-214. 5*C , MASS 359(M 
H+), "H-NMR (400MHz. CDCI 3 ) <5 : 3. 87 (3H. s). 4. 78(2H. d. J=5. OHz), 5. 
75 (1H. t. J = 5. OHz). 6. 87 (1H. d. J=8. 5Hz), 7. 31 (1H. dd. J=8. 5. 2. OH 
z). 7. 43(1H, d. J=2. OHz). 8. 05(1H. dd. J=8. 5. 1. 5Hz). 8. 24 (1H. dd, 
J = 1.5. 1.0Hz). 8. 29(1H. dd, J=8. 5. 0. 5Hz) 
l-£ □□- 4- (3 -£OD-4 Y^^^>V)V) 7^y-6--> 
7;7^ 7 y>10. 0 2-tf^'JK>50ral 
4 - k K P^->tf^'J v>4 3 . 3 2 gty-fy7 , D tf^X^^T 5 > 1 0 
ml£Jn*., 1 7 0X:X8tif®l}Q®Lfz. BKx^JH&JiD*. 7KT3 0, fig 

/•-Jl> = 3 0 : 1) TttRU 4- < 3 - £ D □ - 4 - / h * ->^> 

7$;-6-->7;-i - (4 - 1 KD^xtr^'j vy) 7*7>>>£it6 

^aiLTl 0. 1 gftfc. Bfe£ 172. 0-173. 5*C, MASS 424(MH+h 'H-NM 
R(400MHz. CDCI 3) 6 : 1. 70(1H. brs). 1. 80-1. 90 (2H. m). 2. 07-2. 15 (2H. 
m). 3. 05-3. 15(2H. m), 3. 50-3. 60 (2H. m). 3. 87(3H. s). 3. 90-4. 00 (1H. 
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b). 4. 74 (2H. d. J=5. 0Hz), 5. 41 (1H. t. J=5. 0Hz), 6. 87(1H. d. J=8. 5H 
z). 7. 290H, dd. J=8. 5, 2.0Hz). 7. 42GH. d. J=2. OHz). 7. 95 (1H. dd. 

J=8. 5. 1.5Hz). 8. 12(1H. dd. J=l. 5. 1.0Hz). 8. 21 (1H, dd. J=8. 5. 0.5 
Hz) 

4- (3-^DQ-4-^h + *M>^) 75;-6-->7y - 1- 
(4 -k KP + vtf^U yV) 7^7^>10. 8 g$I^/-J|/6 Om 1 
-tK3 Om 1 1$£&&zR3 Om 1 ZtiOTLtzc -&tin$&®ffiLrz 

aEfls^«SStfiitei&tLT9. 3 7g?|fc„ 

217-227^ , MASS 424(MH+L ' H-NMR (400MHz, CDC1 3 )6 : 

1. 61-1. 70(2H. m), 1. 90-1. 97 (2H. n), 2. 97-3. 04 (2H. m). 3. 37-3. 48(2H. 

m). 3. 70-3. 79 (1H. m). 3. 84(3H. s). 4. 70(2H. d. J=5. 5Hz), 7. 1 5 C 1 H. 

d. J=8. 5Hz). 7. 44 (1H. dd. J=8. 5. 2.0Hz). 7. 59 (1H. d. J=2. OHz). 8. 
23 C1H. dd. J=8. 5Hz). 8. 45 (1H, d. 1=8. 5Hz). 9. 33(1H. s), 10. 10(1H. 
brs). 14. 00 (1H. brs) 
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mW co $g SB 

l. (I) 




(0 



T5. n \t0 Sfctt 1 - 4 ©li&Sriiefe-f 5. R'^AD^^If, g&S 

S&gfcWLT^TfcJ;^:^ □7JU*;PS> - hng, y7;i, 
S-NR 2 R 3 R'tWR'ttH-ifcttflJI&^T**!?, Sift 

^7 u-;u7;u+;i/» *fcttSlft***rLTV»Tt> J:^^t-d7 u -;u7;p 

*;Ug££c#T3. R 2 £R 3 J4IS^LT^sa*fi[^ 

^tlSS. 5£-0-R 9 <a + . R 9 «7fc3tJjgl^, iiSi&f LT^TfeJ;^ 

s^s^WLT^T ! fo«ti^xD7 i J-;i/7;u4;i/S$s*-r-5. ) 

iS-S-R'° (5t«K R^ttTK^ST-. SJftS£WLT^Tt>«kV> 
{£$7JU*JUS, 7xJH, B8IS£WLTV>Tt>«J:H7 , J-;U7;l'*;i' 
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(0). 

s r 11 

<a«K r "ttTK^n^, *£®7;u*;pg, 7$ /Sfclcufc-rs. mttOJ 
i - 2 0SE»£jft»-r*. ) Ts^nsi. «H$nT^Tt>«tiri*;p 

7->;us, g^S^WLT^Tt) e t^7'j-;i/7;u+;i'S, g&S£WLT 
^Tfcck^'\^P7'j-;i/7;u^;i/S$:3ic*-rs. $&. R 4 tR 5 tt^i, 

t>ckV>7 U-;i^7;i/^;i/S, M&g£WbT^ t)J;t^fD7 U —)V7)V*r 
Xti, 3S-NR 6 - (5£<K R 6 «tK^I^^F. iftSSSlT^TfeiUlS 
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Aoy>HHP. S-NR'R" R 7 &<fctf R 8 (i|!g-£;fcte*§gfro 

x0 7'J-;U7JP*;Pg£;lc<*-f 5. R'iR'li, ^^UT^SS 

JlfBHPt-HKfc&oT, StfcJBfcLTHT'b.kVi. £ £ £ <£> St « > g&g 
££LTtr>TfcJ;^. ) Ti^nSl, 3S-0-R' 2 (5£ + , R ,2 fi7K^ 

•J-;u7;u+;i,sS:igc*T§. ) Ti^nss, iC-s-R 13 (5£+, r 

&S£#LTV>Tt>«kV>7 U-;P7;P*;Pg, H&g£WLTt> fed;^^ 
fa7 U -;U7^+Jl/S<&it*TS. ) M&g£*rLTV> 
Tt>«fcV>7U-;i/S, ©&g£*rLT^T ! b«i:^'\x D7 U-;i/S, «& 

□ 7U-;u7^^;us&ic«-rso ] T^^nss^ic^T^. 



3. iC^tf7y>lT, X#&i?tJfi^ Y#5£-C (B) = (5£*, B « 
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4. mCWV>>>mT\ Xtf£%®? % Y#5S-C (B) = (£*. Bit 

5. 5S (II) 



^ 7 u - ; u 7 ;i/ * ; u 8 £ it \t © & £ £ *r L t v > r t> «t ^ a o 7 u - )V 7 ) i 

*^££*i*-rs. R 2 £R 3 km£LT^£g^j^<h-*gt&-?T 
ftSg, n' ttO - 3 <Z>g&£jgci*T£. A*5«i;tf B«jii!gB£j£i* 

6. 5* (III) 




B 
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^7 U-;U7^4^S^fettigjfeS?:WbTl>Tt)J;ViA7 L n7 l J-;U7;U 
*JUg£j|ci*-f 5. R 2 £R 3 fiiig£LT^3gif?Ig^£-*iK:&^T 

nsi, R 6 tt7K^m^. lil^fit^T'b.t^MJ^n. b& 

***UT^Tt>J;^7 U-JP7;U*;p*» BlfcSStf l/T^T "fail's x 

□ 7 , j-jU7;p*;i'***i*"rs. ) ts^nsi, n' tto*fctti-3 

7. ^ (IV) 
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la 




R 



is 



(IV) 



8 



8. 5£ (V) 



[5£ + , R'\ R'. R'\ R ,5 £J;tfR ,6 teffrfS£:ti*-t5,, ] Tfft'&t 
1) l-^PD-4- ( 3 □ □- 4 v^>v;U) 7 5 y - 6 - 




(V) 



0 
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2) 1-/7DD-6-S/77-4 - < 2 h**>X^;i>) 7i/7^7y 
> 

3) l-^DO-4- (3 -&UU- 4 h + ->7-U 7 ) -6-->7; 
7 * 7 v > 

4) l-^DD-6-y7/-4- (4-^ + ^>yJH 75^7^7 
>>> 

5) 1-/7DO-4 - (o -y^U- 3 -2 UU - 4 -y h + v^>v;U) 
7$;-6-y7/7^7y> 

6) i - >7 □ o - 4 - (3-i'Dd-4-Ih + y^>y;i') 7 5 7-6- 
■>7;7^7y> 

7) i-/7 P p-4 - (3-^DD-4-^h + y^>yJk) 7 5 y - 6 - 
h U 7^tn7^7y> 

8) 1-/7DD-4 - (3 □□- 4 -y 7 5 7 - 6 - 

(n, n- vy 5 l ;ut.;|/7 y*7?> 

9) 1- (3 - JDD- 4 -y h + v^>^;U) 7S;-4, 6, 7 - h >J 

10) 1- (3-^PD-4-/b^y^>y^) 7 = 7-4, 
D7^y> 

11) 4 □ D - 1 - (3-i7PU-4-y h* : s^>P)l>) 7 5. J - 6 

12) 4-^DD-l- [3-^PQ-4 - (4->h + y^>yiW 
; y) ^>>?;i/] 7$/-6-y7/'73'7y> 

13) 4-^DO-l- (3 4 -X h*->^>v;U) 757-6 
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14) 8- (3 -£DD-4 h*«>^>S?;W) 7 5 7 - 5 - (4-tF 

□ *->tMD S>7 ) fcf'JK [2, 3-d] tf'jy> ? > 

15) 4- (3-^DD-4-^h^^>^) 7ay-6-->7/-l 

- (4 - t: Kn*->hf^U >>7) 7^73?> 

16) 1- (4 -fl^At-OPfcMU SV) -4- (3 □□- 4 h 
^ri/^>v;i/) 75;-6-y7;7^7^> 

17) 6 □□- 4 - (3-^DD-4->h4 : ->^>yW 757-1 

is) 6 o □- i - (4 -x h^^^;p#-;utr^u >?/) -4- (3, 
4 -^^^>> J ^+v<>> J ;u) 7s;7^7^> 

19) 4- (3 -£DD-4 H*S"<>5?;10 757-1- [4 - (2 
-kh'D + i/ifjW tT^i>>- l --OH - 6-z h07^7y> 

20) 1- (3 -;7PD-4-* h*x^>vJl') 757-6. 7 - v£ D 

□ _ 4 _ (4 -x h^->7^;i/^-;utf^u vV) 7&7i?> 

21) 4- [4- (3 □ □- 4 -7. y* : y^yvM 7$y-6-->7 

;7^7y>-l-'f^] ft ; BJl'*'J> 1, \ Y- 

22) 4- (3 nu-4 -7 h*S"<>5?;iO 757-6-^77-1 

- [4- (^^>X;^>7$ K) kT^Uv7] 7^7->*> 

2 3) 4- (3 -^OD-4 -7 h + S/'O^lO 757-6- *>7 7-1 

- [ (h7>^-4-kKn + 5/-l->'^D^'>;W 75 7] yfyi? 
> 

24) 4- (3 -?OD-4 -7 757-6 - ~> 77- 
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25) 4- (3 -2UU-4 757-6 - -> 7 J - 

l- (^^eji^'J y) y^y-jy 

2 6) 4- (3-i'DD-4-^h^y7-'j;) - 6 - >-77 - 1 - (4 
-fc Hd + S/hMUSV) 7^r/> 

27) 4- [2- (3-^DD-4->h^y7i-j« X^;P75/-6 

-->7/-i - (4 - 1 Kp + ->tr^u yj) 7??v>. 

1 2. ^±W^^fi©»*«l ICl2«L,feS&^fc: 'J ^v>MJ fete* 

1 3. tt*^i \zumLtztfe%\zv?z;>{t£®iitz\zz<»nm¥mzft® 
Mft&(DWimm*mTikT2>zt\z&m 0 
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